Introduction
Staphylococcus aureus subsp. anaerobius (here referred as S. aureus subsp. anaerobius) is a Gram positive bacterium of veterinary interest and is responsible for Morel's disease, which is characterized by chronic subcutaneous abscesses near superficial lymph nodes in sheep and goat [1] . Morel's disease was described in Sudan, Saudi Arabia, Hungary, Spain, Denmark, Italy and Poland [1] [2] [3] [4] [5] [6] [7] . The only report of human infection was a case of septicemia in an Australian patient [8] . The causative agent of the disease is clonal and most of Morel's disease cases in the world are due to oxacillin-susceptible S. aureus subsp. anaerobius sequence type ST1464 [6] . The disease remains neglected and is rarely investigated in laboratory. Accordingly, the availability of the S. aureus subsp. anaerobius genome sequence may facilitate the development of molecular tools to improve the diagnosis and characterization of Morel's disease. Here we present a description of the complete genome sequence of S. aureus subsp. anaerobius strain ST1464 and its annotation, as well as a preliminary comparative analysis with the S. aureus subsp. aureus genome.
Classification and features
The S. aureus subsp. anaerobius strain ST1464 sequenced in this study was isolated from an abscess in the prescapular region of a sheep with Morel's disease in Khartoum state, Sudan [6] . S. aureus subsp. anaerobius is a Gram-positive, coccus-shaped bacterium ( Figure 1 and Table 1 ) growing at 37 °C in a microaerophilic atmosphere containing < 8% oxygen. (Figure 2 ). Matrix-assisted laser desorption/ionization timeof-flight mass spectrometry (MALDI-TOF-MS) (Brüker Daltonics, Bremen, Germany) was used as previously described [27] . Briefly, a pipette tip was used to pick one S. aureus subsp. anaerobius colony from a 5% blood agar plate and to spread it on a MTP 384 MALDI-TOF target plate (Brüker Daltonics). Smears were overlaid with 1.5 μL of matrix solution (saturated solution of alphacyano-4-hydroxycinnamic acid) in 50% acetonitrile, 2.5% tri-fluoracetic-acid and allowed to dry. MALDI-TOF without bacteria was used as a negative control and the positive control consisted of 1.5 μL of Brüker Bacterial Test Standard, a protein extract of Escherichia coli DH5alpha. Negative control spots remained negative and the positive control spots were identified as E. coli with score > 2, however, the S. aureus subsp. anaerobius spots yielded a score of 2.1 with the reference spectra of S. aureus subsp. anaerobius (Figure 3 ). Phylum Firmicutes TAS [11] [12] [13] Class Bacilli TAS [14, 15] Current classification Order Bacillales TAS [16, 17] Family Staphylococcaceae TAS [18, 19] Genus Staphylococcus TAS [16, [20] [21] [22] Species Staphylococcus aureus subsp. anaerobius TAS [1] Strain ST1464 TAS [7] Gram stain Positive TAS [23] Cell Reference mass spectrum from S. aureus subsp. anaerobius strain ST1464. Spectra from 4 individual colonies were compared and a reference spectrum was generated.
Genome sequencing and annotation

Genome project history
The organism was selected for sequencing on the basis of its economic importance in animal trade and public health. This Whole Genome Shotgun project has been deposited at DDBJ/EMBL /GenBank under the accession ANIT00000000. The version described in this paper is the first version, ANIT01000000. It consists of 100 large contigs. Table 2 shows the project information.
Growth conditions and DNA isolation
S. aureus subsp. anaerobius was grown in microaerophilic atmosphere on 5% sheep bloodenriched Columbia agar (bioMérieux, Marcy l'Etoile, France) at 37°C. Two hundred microliters of bacterial suspension were diluted into 1mL Tris EDTA buffer and incubated with lysozyme for 30 minutes at 37°C followed by an overnight incubation with Proteinase K at 37°C. DNA was purified by three successive phenol-chloroform extractions and ethanol precipitation at -20°C overnight. After centrifugation, the DNA was resuspended in 52 µL TE buffer. DNA concentration was measured by the Quant-it Picogreen kit (Invitrogen Saint Aubin, France) on the Genios_Tecan fluorometer at 60 ng/µL. 
Genome sequencing and assembly
Mechanical fragmentation of three µg of DNA was done on the Covaris device (KBioScience-LGC Genomics, Teddington, UK) using miniTUBE-Red 5Kb. DNA fragmentation was visualized using an Agilent 2100 BioAnalyzer on a DNA labchip 7500 with an optimal size of 3.2 kb. The library was constructed according to the 454 Titanium paired end protocol (Roche Applied Science, Mannheim, Germany). Circularization and nebulization generated a pattern with an optimum at 5,72 bp. After PCR amplification through 17 cycles followed by double size selection, the single stranded paired end library was quantified on the Quant-it Ribogreen kit (Invitrogen, Saint Aubin, France) on a Genios Tecan fluorometer at 1620 pg/µL. The library concentration equivalence was calculated as 2.61E+09 molecules/µL. The library was stocked at -20°C until used. The library was clonally amplified with 0.5 cpb and 1 cpb in two emPCR reactions respectively with the GS Titanium SV emPCR Kit (Lib-L) v2 (Roche). Yields of the emPCR were 10.76% and 14.04% for each semPCR condition. A total of 790,000 beads were loaded on the GS Titanium PicoTiterPlate PTP Kit 70×75 and sequenced with the GS Titanium Sequencing Kit XLR70 (Roche Applied Science, Mannheim, Germany). The run was performed overnight and then analyzed on the cluster through the gsRunBrowser and gsAssembler (Roche). A total of 230,000 passed filter wells were obtained and generated 80.57 Mb with an average 350-bp length. The passed-filter sequences were assembled on the gsAssembler from Roche with 90% identity and 40-bp overlap. Assembly yielded six scaffolds and 100 large contigs (> 500-bp), generating 24 × genome equivalents of a 2.6 Mb-genome.
Genome annotation
The prodigal program was used to predict open reading frames (ORFs) from the 100 large contigs [28] . tRNAs were predicted using the Aragorn program [29] and rRNAs were predicted using RNAmmer. The predicted genes were Blasted against the non-redundant database. The functional annotation of predicted ORFs was performed using RPS-BLAST [30] against the cluster of orthologous groups (COG) database [31] and Pfam database [32] . TMHMM program was used for gene prediction with transmembrane helices [33] and signalP program was used for prediction of genes with peptide signals [34] . PHAST software was used for bacteriophage detection [35] . To estimate the similarity at the genome level between S. aureus subsp. anaerobius strain ST1464 and S. aureus, BLASTP was performed for genes with query coverage ≥70% and identity ≥30%.
Genome properties
The genome consists of one circular 2,604,446-bp chromosome without a plasmid with a 32.7% G+C content. It comprises 2,660 ORFs, 49 tRNAs and three complete rRNAs. A total of 2,120 genes (78.17%) were assigned a putative function. The distribution of genes into COGs functional categories is presented in Table 3 and Figure 4 . The properties and the statistics of the genome are summarized in Table 4 . ORF sizes ranged between 100 to 4,600 bp except for a 6,417-bp chromosome segregation ATPase gene and a 7,173-bp non-ribosomal peptide synthetase gene ( Figure 5 ). S. aureus subsp. anaerobius encodes genes related to oxidative stress protection, including two intact superoxide dismutase genes and intact cytochrome quinol oxidase genes, which mediate oxidative metabolism [36] . Contrary to S. aureus, S. aureus subsp. anaerobius encodes an impaired catalase gene [37] . Genes with transmembrane helices 680 25.07 a The total is based on either the size of the genome in base pairs or the total number of protein coding genes in the annotated genome. 
